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What is DICE?

The “International Handbook of Evaluated Criticality Safety Benchmark Experiments” is a collection
of evaluated experimental data representative of configurations encountered in the nuclear fuel cycle.
The data is useful for the validation of neutronic codes and associated nuclear data libraries used for
criticality-safety analysis.

The handbook is produced in electronic format (PDF files) where the experiments are grouped into
evaluations, wich are categorised by fissile media (Pu, Low Enriched Uranium...), fuel form
(Solution, Metal...) and by neutron spectrum description (Thermal, Fast...). The evaluations are
structured into different sections where the experimental program is described, the data are evaluated,
the effect of experimental data uncertainties is assessed and benchmark models are discussed. Sample
calculations are also presented and calculated spectral characteristics of the experiments are given.

DICE is a tool intended to make more efficient use of the handbook. Two objectives were assigned to
DICE:

e Provide a summary description of each experimental configuration where the main characteristics
of the experiments are displayed in a concise uniform format.

e Allow users to search the handbook for experimental configurations that satisfy their desired input
criteria.

To meet these objectives, a relational database was created. Selected information from each evaluation
in the handbook was entered into the database in order to provide the data required for the summaries
or specific searches. A user interface was then developed to query the database and to generate
different output formats (tables, summary pages, plots).

Since 2005, three different sets of evaluated experimental data can be displayed with the help of
DICE: Criticality, Alarms and Physics Measurements. The feature for Physics Measurements is in

place in DICE, however, first data will become available in the handbook as of the next ICSBEP
version.

Requirements and compatibility

The minimum requirements for running DICE are:

e A Java Virtual Machine installed on the computer.

e A PDF reader available on the computer, e.g. Acrobat Reader.

e An HTML viewer available on the computer, e.g. Internet Explorer or Netscape.

Note that these requirements do not depend on the operating system on which the program will be run.
DICE can be entirely run from the DVD, so there is no special requirement on the disk space.

However, the more virtual memory that is available, the faster the execution time.

The current version of DICE offers only a Java, platform independent database that does not require
any further drivers. The OracleL.ite database is no longer maintained.

The master database available on the NEA server can also be accessed. For that, a web connection is
required (see the section on local and remote databases).



Installation

To run the users' interface, you need a Java Virtual Machine installed on your computer (Version 1.2
or higher). If Java is already installed (e.g. you already had a previous version of DICE running on
your computer), please skip this step. Otherwise, the DVD provides two executables (directory
dice/java) for Windows and Linux:

e double-click on the file "dice/java/j2re-1_4 2 08-windows-i586-p.exe" to install the
Java runtime on Windows

o execute the file "dice/java/Zj2re-1_4 2 08-linux-i586-rpm.bin" to install the Java
runtime on Linux.

Java runtimes for other operating systems can be obtained on the vendor's website or on the Java
website (http://www.java.com or http://java.sun.com).

The installation of Java constitutes the minimum requirement for running DICE. Once Java is installed
you can run the interface from the DVD and access the Mckoi Java database available on the DVD as
well.

Although not necessary, DICE would run faster if the software and the database are installed on a hard
drive (or a network drive). This requires about 150 MB. To do so, copy the contents of directory DICE
to your drive while keeping the same sub-directories structure. Note that it is not necessary to install
the entire handbook (PDF files). DICE can access these PDF files from the DVD.

Running DICE

To run DICE, either from the DVD or from a disk drive, execute the file dice.bat (for Windows) or
dice.sh (for Unix).

Troubleshooting

The execution files (.bat or .sh) assume that the java command is in the users' command path. If this is
not the case, the program will not run. Alternatively, you may change the execution command to
specify the complete path to the java executable. For instance, if java is installed on:

C:\Program Files\Java\j2rel.4.2\bin\java, add this path between double quotation marks before the
first word java. The beginning of the command will thus become:

“C:\Program Files\Java\j2rel.4.2\bin\java” -jar software\DICE. jar

DICE runs best with the Java runtime environment version 1.4 (jre-1.4) or higher. If you are using
jre-1.2, you may experience some problems with the size of the windows and panels. To check the
Java version installed on your computer, type the command: java —version in a DOS, UNIX...
command window. If DICE is running, you may also obtain the version of Java that is running on
your computer by selecting the “About D.1.C.E.” option on the upper menu bar.


http://java.com/
http://java.sun.com/

If the user experiences other problems with the software or with the database, please report the
problem using the following procedure:

e On Windows, open a DOS command window and go to the directory where file "dice.bat" is
located. Type dice.bat and copy the error messages generated by the software during the
execution. Send these messages to J.Briggs@inl.gov specifying if the version of DICE used is the
one originally distributed with the ICSBEP DVD or if the user has downloaded an updated version
from the NEA website. In the latter case, please specify the approximate date of the last update.

e On Unix, execute the file "dice.sh” and copy the error messages generated by the software during
the execution. Send these messages to J.Briggs@inl.gov specifying if the version of DICE used is
the one originally distributed with the ICSBEP DVD or if the user has downloaded an updated
version from the NEA website. In the later case, please specify the approximate date of the last
update.

Screen resolution

The program automatically adapts the dimensions of its windows to the screen resolution.


mailto:J.Briggs@inl.gov?subject=DICE
mailto:J.Briggs@inl.gov?subject=DICE

Using DICE

General overview

The user’s interface is composed of two main screens- a “Search” screen and a “Results” screen. The
selection criteria is entered using the “Search” screen and the software interrogates the database for
experimental configurations satisfying the selected criteria. The paragraph on "Search themes"
explains how to enter the selection criteria. The “Search” screen and “Results” screen are specific to
the type of data desired: Criticality, Alarms or Physics Measurements. On the identification search
page, once the identifiers are specified using the drop down menu called “Identification code”, the
codes satisfying your specification will be listed and one evaluation can be selected. A “Selection
viewer” (panel located at the bottom of the screen) gives the list of all specified criteria. This panel is
updated when a new criterion is added or deleted. To cancel a criterion, the user needs to go back to
the corresponding entry in the “Search theme” and select item "None selected”. To cancel all criteria,
press the button “Clear All Selection”.

Search screen

BD.ACE B|E[=]

File Database=MEA About

Criticalty Alarms Physics Measurements

Search options AR ” OR ] { Execute Search H Clear all Selection J

__1Themes | ldentification | Evalugtor | Varying parameter across cases | Experimental faciity | Main purpose || Tiie | Years experimert performed | References
= _] General kems
# Identification ldertification cods
# Evaluator
# Varying parameter across cases
# Experimental facility Fissile materil Physical form Spectrum
# Main purpose [Mone selected Hone selected [Mone selected
* Title Pu- MET- [FasT
# Years experiment performed HEL- COMP- INTER
FuHeferences; - oL THERM
= []Fuel ILEw- MISC- IMIXED
# Fuelform I3
# Fuel Material I
# Fuel concentration (g) pane-
# Uand PuPercent Weight [RECS
+ Fuel compositions
# PuiU+Pu) ratio
= ] Moderator
# Moderator material
# Moderation ratio
# Cladding material
# Reflector material
# Neutron absorbing material
# Separation material
= || Geometry
# Core geometry
+ Assembly geometry
# Fuel unit geometry
= ] Energy and spectra
# Energy of Average Neutron Lethargy causing Fission (eV)

v

# Average Fission Group Energy (eV)
# Flux distribution {3-g)
# Fission distribution (3-g)
# Capture distribution (3-g)
# HNeutron balance
# Neutron gas temperature (°K)
# Benchmark Keff and uncertainty

& c?; Critical and subcritical (:F Critical C) Subcritical
# Calculations

- Selention Yiswer
[ Fissile material ][ HEL-]
[ Physical form ][ SOL- ]
[ Spectrum ][ THERM ]

464 cases found




Results screen

The results page has two panels. The left-hand panel gives the list of evaluations in which an
experimental configuration was selected. A column "# cases (NNN)" gives the number of cases in the
evaluation that satisfy the criteria. NNN is the total number of cases (sum of numbers in this column).
The right-hand panel gives, for each evaluation highlighted in the left-hand panel, the list of cases that
satisfy the selection criteria. The complete documentation of the evaluation can be consulted by
pressing the button “Display Evaluation (PDF document)”. Pressing the button -Display Case- can
also generate a summary of each experimental configuration, which gives a concise description of the
experiment characteristics (geometry, fuel composition, moderation and reflection conditions, spectra
data...).

BOICE BE)] =]
File Database=MNEA About
Criticalty Alartns Physics Measuremernts
RESLLTS Meww Spectra plot ” Mewy Sensitivity plot " Cloge current plot ” Cloge all plots " Return to Search Page ]
Results - Summary of evalustions and cases found | Resutts - Selection of details to display
I Display Evalustion (POF docurment) ]: e
|Ewaluation Idertification  # cases (493)  Title Il Case [dentification Case Label Core Type
|PU-SOL-THERM-001 B WWATER-REFLECTED 11 5-INCH DIAMETER SPHERE |PL-SOL-THERM-025-001  Experiment no. 357 Single Homogeneows Unit
PU-SOL-THERM-002 T WATER-REFLECTED 12-INCH DIAMETER SPHERES | |PU-SOL-THERM-025-002 [Exp 356, 355-9, 361 |Single Homogeneous Unit
|PU-SOL-THERM-003 8 VWATER-REFLECTED 13-INCH DIAMETER SPHERES | |PU-SOL-THERM-025-003  |Exps 355, 360 Single Homogensous Unit
PU-SOL-THERM-004 13 WATER-REFLECTED 14-INCH DIAMETER SPHERES | |PU-SOL-THERM-025-004 [Experiment ho. 354 |Single Homogeneous Unit
|PU-SOL-THERM-00:5 a WATER-REFLECTED 14-IMCH DISMETER SPHERES | |PU-SOL-THERM-025-005  |[Experiment no. 353 |Single Homogensous Unit
PL-S0L-THERM-008 3 WATER-REFLECTED 15-IMCH DIAMETER SPHERES | |PU-SOL-THERM-025-008 |[Experiment no. 352 |Single Homogeneous Unit
|PU-ZOL-THERM-007 g WWATER-REFLECTED 11.5-IMCH-DIAMETER SPHERE |PU-SOL-THERM-025-007  [Experiment no. 510 |§I’lgla Homogeneous Unit
PL-S0L-THERM-005 15 COMCRETE-REFLECTED 14-INCH-DIAMETER SPHER  |PU-SOL-THERM-025-008  |[Experiment no. 509 |Single Homogeneous Uit
|PU-Z0L-THERM-003 3 UNREFLECTED 48&-INCH-DIAMETER SPHERE OF PLI |PU-SOL-THERM-025-009 |Experiment no. 508 |Single Homogeneous Unit
|PU-SOL-THERM-010 14 WWATER-REFLECTED 8-, 10-,11-, AND 124NCH-DIA  |PU-SOL-THERM-025-010 _ Experiment no. 507 Single Homogeneows Uinit
|PU-SOL-THERM-011 12 BARE 16- AND 18-INCH-DIAMETER SPHERES ©OF P |PU-SOL-THERM-025-011  [Experiment ho. 504 |Single Homogeneous Unit
|PU-SOL-THERM-012 23 CRITICALITY ©OF PLUTOMIUM NITRATE SOLUTION || |PU-SOL-THERM-025-012  Experiment no. 505 Single Homogeneows Uinit
PU-SOL-THERM-013 2 INTERACTING CYLINDERS OF 256-mm DIAMETER V| |PU-SOL-THERM-025-013  [Experiment ho, 506 |Single Homogeneous Unit
|PU-SOL-THERM-014 35 INTERACTING CYLINDERS OF 300-mm DIAMETER Y |PU-SOL-THERM-025-014  [Experiment no. 464 |Single Homogensous Unit
PU-SOL-THERM-015 17 INTERACTING CYLINDERS OF 300-mm DISWETER Y |PU-SOL-THERM-025-015  |[Experiment no, 483 |Single Homogeneous Unit
|PU-SOL-THERM-016 1 INTERACTING CYLINDERS OF 300-am AMD 256-mr| |PU-SOL-THERM-025-016  [Experiment no. 465 |S_||’lgla Homogeneous Unit
PL-S0L-THERM-017 18 INTERACTING CYLINDERS OF 256-mm AND 300-mr |PU-SOL-THERM-025-017  [Experiment no 486 |Single Homogeneous Unit
|PU-Z0L-THERM-020 g WWATER-REFLECTED AND VWATER-CADMIUM-REFLI |PU-SOL-THERM-025-018 |[Experiment no. 467 |Single Homogeneous Unit
PU-SOL-THERM-021 B WWATER-REFLECTED AMD BARE 15 2-INCH-DIAMET  |PL-SOL-THERM-025-018  Experiment no. 468 Single Homogeneows Unit
|PU-Z0L-THERM-022 17 PLUTOMIUM (19% 240Pu) NITRATE SOLUTION I & |PU-SOL-THERM-025-020 |Experiment no. 462 |Single Homogeneous Unit
|PU-SOL-THERM-023 34 PLUTONILM (33 89% and 4.23% 240 Pu) NITRATE : |PL-SOL-THERM-025-021  Experiment no. 420 Single Homogeneows Uinit
PU-SOL-THERM-024 23 SLAES OF PLUTOMIUM MTRATE SOLUTIONS REFL |PU-SOL-THERM-025-022 [Experiment ho, 419 |Single Homogeneous Unit
PU-SOL-THERM-025 44 VWATER-REFLECTED SLABS OF PLUTORMIUM NITR? |PU-SOL-THERM-025-023  Expetiment no. 418 Single Homogensous Unit
|PU-SOL-THERM-026 2 UMREFLECTED SLAES OF PLUTOMUM MTRATE St |PU-SOL-THERM-025-024  [Experiment ho, 417 |Single Homogeneous Unit
|PU-SOL-THERM-027 a MIXED OXIDE RAPSODIE FUEL PIN ARRAYS MODE |PU-SOL-THERM-025-025 |[Experiment no. 416 |Single Homogensous Unit
PL-S0L-THERM-025 15 wister Reflected Annular Cylinders (5030 om D& ) [PU-SOL-THERM-025-028 |[Experiment no. 415 |Single Homogeneous Unit
|PU-ZOL-THERM-023 17 INTERACTING (WATER REFLECTED OR MOT) ANML  |PU-SOL-THERM-025-027  |Experiment no. 421 |§I’lgla Homogeneous Unit
PL-S0L-THERM-032 17 WWATER-REFLECTED ANNULAR CYLINDERS (5020 |PU-SOL-THERM-025-025 Single Homogeneous Lnit
|PU-Z0L-THERM-033 63 PLUTOMIUM (313 and 4.23% 240Pu) MTRATE SO |PU-SOL-THERM-025-029 Single Homogeneous Unit
PU-SOL-THERN-025-030 Single Homogeneows Uinit
PL-SOL-THERM-0253-031 Single Homogeneous Unit
PU-SOL-THERN-025-032 Single Homogeneows Uinit
PL-SOL-THERM-025-033 Single Homogeneous Unit
PU-SOL-THERM-025-034  Experiment no. 414 Single Homogeneous Unit
PU-SOL-THERM-025-035  [Experiment no. 413 |Single Homogeneous Unit
PU-SOL-THERM-025-036  |[Experiment no. 412 |S;|rlgle Haormogeneous Unit
PL-SOL-THERM-025-037  |Experiment no. 411 Single Homogeneous Lnit
PU-SOL-THERM-0253-038  Experimert no. 410 Single Homogeneous Unit
PU-SOL-THERM-025-038  |Experiment no. 461 Single Homogeneows Unit
PU-SOL-THERM-0253-040  Experimert no. 460 Single Homogeneous Unit
PU-SOL-THERNM-025-041  |Experiment no. 458 Single Homogeneows Uinit
PLU-SOL-THERM-025-042  Expetiment no. 458 Single Homogeneous Unit
PU-SOL-THERNM-025-043  |Experiment na. 457 Single Homogeneows Uinit
PU-SOL-THERM-025-044  Experiment no. 456 Single Homogeneous Unit
£}

In addition to the summary pages, the user may want to access specific parameters for all the selected
experiments (e.g. variation range of fuel concentration for solutions, moderation to fuel volume ratio
in lattices...). This may be useful for parametric analysis of calculation results or for studying
correlations between physical parameters. In fact, the “Result” screen contains two tabs located just
above the “Display Evaluation (PDF document)” button:

= "Results - Summary of evaluations and cases found" lists evaluations and cases meeting the search
criteria (previously discussed).

= "Results - Selection of details to display” enables the selection of parameters to be displayed in a
tabular format (see next screen copy).



When the latter tab is selected, a list of items is displayed from which the user may choose the ones he
wants to generate in a tabular format. After selecting the desired parameters and pressing the “View
data button”, a table is constructed in the lower part of the page. The user may change the order of
columns by a simple mouse drag and drop. Also, the table may be sorted by ascending order of any of
the parameters displayed in the column. The default sorting is ascending order of the first column,
which is the experiment identification. To change the sorting order, click on the title of a column and
the whole table will be sorted according to the parameter contained in this column. The current version
of DICE does not allow plotting graphs of these data. However, the table may be exported into a file
using the “Export data to file” button. A dialog window will ask the user to choose the character to be
used for separating the values (semicolon, blank...) and for the location and name of the file. The
generated tabular file may be used in any graphical package (e.g. MS Excel) to plot graphs.

BOUCE 8= %]
File Database=MEA About
Criticality Alsrms Physics Messurements
RESLLTS Mewy Spectra plot ] Meswy Sensitivity plot " Close current plot ” Cloze all plots " Return to Search Page ]
Results - Summary of evalustions and cases found | Results - Selection of details ta display
[ Export Datata fie ]
General kems Fusl Muoderator Geometry Energy and spectra
[dentificatioré [ Fuel form [ moderator material [ core geometry ] Energy of Sverage Meutron Lethargy causing Fission (8%)
[ evaiuator [ Fuet materizl - Urarium materisl [ moderation ratio type [ Muriser of fissie units [[] average Fission Group Energy (eV)
[]varying parameter across cases [] Fuel material - Piutonium material [] Moderator to fuel ratio [ Assembly geometry [] Percent of flux below 0625 ey
[ Experimental faciity [ Fuet material - Mized of fuel material [ moderator to fissile ratio [ Pitch type [ Percent of flux betwsen 0,625 & and 100 keY
] Main purpose ] Fuel material - Special fuel material [ Pitch size (ot ] Percent of flux akove 100 kel
[ itie ] Fuet concentration (g [ Fuel unit geometry ] Percent of fission beiow 0.625 e
[ vesars experiment performed ] Fuel composttions (isotope wis) [REG ek | ] Percent of fission between 0,625 ¥ and 100 ke
[l references ] PuscU+Pu) ratia [ 5alid poison Benchmark Keff and uncertainty []Percent of fission above 100 kel
[ number of cases [ soluble poisan Eerehmark Kett [ Percent of capture below 0.8625 ev
[ concertration (o bgteisail i e A et [ Percent of capture between 0.5625 ¥ and 100 ket
5 [ Confidence interval [] Percent af capture shove 100 ke
Reflector materiel .
Clading material [ Heutron ges temperature (°H)
) L Separation material
[ cladding material Wi Calculations
Calculstions
AW
Ielertification Reflector material  Benchmark Keff  Benchmark Keff uncertainty 01 sigma)  Code Name  Library Keff Keff Uncertainty  Keff / Benchmark Keff
PU-SOL-THERM-020-001 _ |Light 'Water 0058 HENO EMDFB-IV 27-Graup 0151 00025 0131
PU-SOL-THERM-020-001 _ |Light 'Water (] HENO Hansen-Roach 0o0a7 o023 0oa7
PU-SOL-THERM-020-001  |Light Water 0053 MCHP EMDFB-Y Continuous 0034 0,001 0034
PU-SOL-THERM-020-002  |Light \Water o059 KEND ENDF /B 27-Group 0183 0026 a3
PU-SOL-THERM-020-002  |Light \WWater 0053 MENO Hansen-Roach 0042 D.0023 0042
PU-SOL-THERM-020-002  |Light \Water o059 MNP ENDF/B-v Continuous 0123 0oos 023
PU-SOL-THERM-020-003  |Light \Water ] MENO EMDFIB-IY 27-Graup 0092 D005 pelei=hed
PU-SOL-THERM-020-003 _ |Light 'Water ] HENO Hansen-Roach 9993 00025 9933
PU-SOL-THERM-020-003  |Light \Water ] MCHP EMDF/B-Y Continuous A00zs 0001 Aoss
PU-SOL-THERM-020-004  |Light 'Water ] HEMO EMDFB-IV 27-Graup 0212 0024 0212
PU-SOL-THERM-020-004  |Light 'Water (] HENO Hansen-Roach 0033 0023 0033
PU-SOL-THERM-020-004  |Light \WWater 0053 MCHP EMDFB-Y Continuous 0122 0003 0122
PU-SOL-THERM-020-005  |Light WWater (] HENO ENDF/B-Iv 27-Group 057 po02s5 0ms7
PU-SOL-THERM-020-005  |Light \WWater 0053 MENO Hansen-Roach 0032 p.oo2g o3z
PU-SOL-THERM-020-005  |Light Water o059 MNP ENDF/B-v Continuous 0126 oot 0126
PU-SOL-THERM-020-008  |Light \Water ] MENO EMDFIB-IY 27-Graup 0053 0024 Anoss
PU-SOL-THERM-020-006  |Light \Water o059 KEND Hansen-Roach 8927 oo27 8927
PU-SOL-THERM-020-008  |Light \Water ] MCHP EMDF/B-Y Continuous 0071 0.000g elery ]
PU-SOL-THERM-020-007  [Water + Cadmiutmn ] HEMO EMDFB-IV 27-Graup 0159 D.0023 0158
PU-SOL-THERM-020-007  Water + Cadmium (] HENG Hansen-Roach 996 0023 998
PU-SOL-THERM-020-007  [Water + Cadmiutmn ] MCMP EMDF/B-Y Continuous 0119 0.0 0118
PU-SOL-THERM-020-005  Water + Cadmium (] HENO ENDF/B-Iv 27-Group 9983 0025 9933
PU-SOL-THERM-020-006 [Water + Cadmiutm 0053 MENO Hansen-Roach 991 0032 991
PU-SOL-THERM-020-008 |VWater + Cadmium o059 MCNP ENDF/B-v Continuous 0023 oot 0023

Summary table

This table is generated when the button "Display case" is pressed (see above). It summarizes each
experimental configuration using the parameters stored in the database. The summary table depends
on the set of data searched (Criticality, Alarms).

Criticality:

Some of the entries are common to all the configurations contained within the same evaluation
(evaluators, publication, and revision dates, title, main purpose of the experimental program, varying
parameters across cases, fuel material, name of the laboratory where the experiments were performed,
dates the experiments were performed, and the references). Other types of information are specific to
one case and concern the description of the geometry, composition, moderation and reflection
characteristics, spectra data, benchmark Keff and associated uncertainty, and sample calculations.

-8-



Additional details are given here for some of these categories. The table is given in HTML format and
can be saved to disk (right click the mouse while selecting the row corresponding to a specific case).

Geometry description:
To describe the geometry of the experiment, three levels of details were designated.

1) Core geometry: A description of the overall configuration is given. The possible choices are:
Single Homogeneous Unit, Single Assembly, Array of Clad or Unclad Homogeneous Units, Array of
Assemblies, or Complex Geometry.

2) Assembly description: In the case of configurations containing assemblies, a description is given of
the assembly. The possible choices are: Lattice of Fuel Pins or Tubes, Fuel Plates, or Complex
Geometry.

3) Basic fuel unit: Finally the elementary fuel unit is described (pincell in the case of an assembly  or
the entire unit for homogeneous configurations). The list of choices is much larger in this case.

In the case of complicated shapes for the core or for the assembly, a summary description is given as a
free text.

Composition

The database contains data for fuel compositions. When a configuration contains multiple fissile
units of different compositions, all compositions were entered when judged useful (see the discussion
below on configurations containing different fissile units). However, some experiments contain
several fissile media that differ only slightly. Only a typical or average value is provided on the
database. For example, multiple fuel compositions are used in each configuration given in
HEU-COMP-INTER-003, but only a typical value is entered into the database.

The data entered into the database are atom densities in atoms/(barn-cm) as given in section 3.3 of the
evaluation. However, these data are not displayed in the summary. The data are used, rather, to
compute the uranium and plutonium isotopic vectors in weight per cents. The atom densities are also
used to compute the moderator-to-fuel and the moderator-to-fissile density ratios for homogeneous
fuels.

Moderator-to-fuel ratio

Depending on the fuel configuration the moderator-to-fuel ratio is calculated as the ratio of atomic
densities (homogeneous media) or the ratio of respective volumes (assembly type geometry). For
homogeneous media, the moderator-to-fissile atomic densities ratio is also given. For simple cases,
this information is automatically calculated from the geometry and composition data. For complex
situations, this information was calculated by hand and entered into the database with the mention of
the moderation ratio type (atom density, volume ratio...).

Configurations containing different fissile units

Some experiments contain more than a single type of fissile unit. The difference can be the assembly
description (a typical example is reactor experiments with a driver assembly and a test assembly of
different pitches), fuel form or composition. For such configurations, the fuel descriptions are entered
for the different units and are displayed in the summary.



Alarms:

The entries common to all configurations are: evaluators, publication, and revision dates, title, main
purpose of the experimental program, name of the laboratory where the experiments were performed,
dates the experiments were performed, additional comment, and the references. Other types of
information are specific to one case and concern the description of the source and detector.

Source

One or various sources can be used in the same experiment and entered into the database. The type of
source, the particle, time dependency, neutron strength and/or gamma strength and the geometry of the
source are summarised in the table.

Detector

The different detectors used during the experiment and the analysis are specified using the type of
detector, size and efficiency.

-10 -



Plotting capabilities

Plotting capabilities were implemented into DICE to allow the user to view graphical representations
of neutron spectra such as the flux, reaction rates or sensitivity coefficients. The information used by
DICE for the plotting is contained in external text files, i.e. it is not contained within the database.
Once a search is performed, the following buttons appear below the menu bar:

New Spectra plot

New Sensitivity plot

Close current plot

Close all plots

Return to Search Page

BDACE ==&
File Database=MEA  About
Criticalty | Alsrms Physics Measurements
RESLLTS Meww Spectra plot H Mewy Sensitivity plot l] Close current plot ” Cloze all plots H Return to Search Page I

| Results - Summary of evalustions snd cases found | Resuts - Selection of detsils to display

] Display Evaluation (POF documert) ]: lay Cax

i‘E‘:'E\_lljjdli‘ug Mertification  #oases(248) Tte Case Identification Case Label Core Type =
|HELMET_FAST-012 1 SPHERE OF HIGHLY ENRICHED URANIM REF‘A HEU-MET-FAST-071-001 |1 Wrray of Clad or Unclad Homogeneous Un?ls
[HEUMET-FAST-013 1 SPHERE OF HIGHLY ENRICHED URANIM REFI HEU-MET-FAST-071-002 |2 Array of Clad or Unclad Homogensous Un!ls
|HELMET_FAST-014 1 SPHERE OF HIGHLY ENRICHED URANIUM REF HEL-MET-FAST-071-003 |3 Wrray of Clad or Unclad Homogeneous Un!ls
|HELMET-FAST-015 1 UNREFLECTED CYLINDER OF HIGHLY ENRICH HEU-WET-FAST-071-004 |4 Array of Clad or Unclad Homogeneous Units
|HEUMET-FAST-016 2 BERYLLILM-REFLECTED AMD BERYLLIUM OX HEL-MET-FAST-071-005 |d4a Array of Clad or Unclad Homogeneous Un!ls
|HEUMET-FAST-01T 1 EERLLILM-MODERATED AND -REFLECTED « HEU-WET-FAST-071-006 |5 &rray of Clad o Unclad Homogeneous Units
|HEL-MET-FAsT-018 1 BARE SPHERICAL ASSEMELY OF 235 (0% | [ eI PASTOVION 54 jprray of Assemblies _
|HELMET-FAST-019 1 CRAFHITE-REFLECTED SPHERICAL ASSEMEL HEU-WET-FAST-071-008 |6 &rray of Clad o Unclad Homogeneous Units
[HEUMET-FAST-020 1 FOLYETHYLENE-REFLECTED SPHERICAL ASE HEU-MET-FAST-0M-009 |7 Array of Clad or Unclad Homogensous Un!ls
|HELMET-FAST-021 1 STEFL-REFLECTED SPHERICAL ASSEMELY O; HEU-MET-FAST-071-010 8 \rray of Clad or Unclad Homogeneous Units
[HEUMET-FAST-022 1 DURALUMIN-REFLECTED SPHERICAL ASSEME HEU-MET-FAST-OF-011 |9 Array of Clad or Unclad Homogensous Un!ls
|HELMET_FAST-023 o2 TINKERTO: UNMODERATED URANLM META HEU-MET-FAST-071-012 (10 Wrray of Clad or Unclad Homogeneous Un!ls
|HEUMET-FAST-024 1 SPHERE OF HIGHLY ENRICHED LURANILM REF\I HEU-MET-FAST-071-013 |11 Array of Clad or Unclad Homogeneous Units
|HEUMET-FAST-026 32 TINKERTOY 2. BARE AND PARAFFIN-REFLEC] HEL-MET-FAST-071-014 |12 &rray of Clad or Unclad Homogeneous Un!ls
|HEUMET-FAST-027 1 SPHERICAL ASSEMBLY OF 235 U(90%) WTH HEU-MET-FAST-07T1-015 [12a Array of Clad or Unclad Homogeneous Units
|HEUMET-FAST-028 1 URAMIM-235 SPHERE REFLECTED BY NORN| HEL-MET-FAST-071-016 120 Array of Clad or Unclad Homogeneous Un!ls
|HELMET-FAST-020 1 SPHERICAL ASSEMBLY OF 235 L(S0%6)ATH | HEU-WET-FAST-071-017 13 &rray of Clad o Unclad Homogeneous Units
[HEUMET-FAST-030 1 HETERGGENEQUS CYLINDER OF HIGHLY ENF| HEL-MET-FAST-071-018 |14 Srray of Clad or Unclad Homogeneous Ur\!ls
|HELMET-FAST-031 1 SPHERICAL ASSEMBLY OF 235 L(S0%) WATH HEU-WET-FAST-071-019 (15 &rray of Clad o Unclad Homogeneous Units
[HEUMET-FAST-032 4 235 U(34%) SPHERES SURROUNDED BY A HEU-MET-FAST-0M-020 16 Array of Clad or Unclad Homogensous Un!ls
|HELMET_FAST-034 3 THREE HETEROGENEOUS CYLINDERS OF HIC HEU-MET-FAST-071-021 [16a Wrray of Clad or Unclad Homogeneous Un!ls
[HEUMET-FAST-096 1 T HETEROGENEQUS CYLINDERS OF HIGHI HEU-MET-FAST-071-022 17 Array of Clad or Unclad Homogensous Un!ls
|HELMET_FAST-037 1 VO HETEROGENEOUS C¥LINDERS OF HIGHI HEU-MET-FAST-071-023 (15 Wrray of Clad or Unclad Homogeneous Un!ls
|HEUMET-FAST-038 2 T HETEROGENEQUS CYLINDERS OF HIGHI HEU-MET-FAST-071-024 (19 Array of Clad or Unclad Homogeneous Units
|HEU-MET-FAST-041 & 235 U(94%) SPHERES SURROUNDED BY BEF| HEL-MET-FAST-071-025 |20 Array of Clad or Unclad Homogeneous Un!ls
|HEUMET-FAST-045 13 OIL REFLECTED SPHERES AMND HEMISPHERES, HEU-MWET-FAST-071-026 |21 &rray of Clad o Unclad Homogeneous Units
|HEU-MET-FAST-051 18 SINGLE SOLID URANILM (93.2) METAL CYLIN = HEL-MET-FAST-071-027 |22 Array of Clad or Unclad Homogeneous Units
|HEU-MET-FAST-D55 1 ZPR-3 ASSEMELY 23 A CYLINDRICAL ASSE

|HEU-MET-FAST-057 5] CRITICAL ASSEMBLIES OF HIGHLY ENRICHED)

|HEU-MET-FAST-D55 5 HIGHL EMRICHED LRAMUM METAL SPHERES

|HEU-MET-FAST-060 1 ZIPR-3 ASSEMBELY 4. A CYLINDRICAL ASSEM

|HEU-MET-FAST-DE1 1 ZPPR-21 PHASEF: A CYLINDRICAL ASSEMB,

|HEU-MET-FAST-0E2 1 FIRST CRITICALITY OF CORAL- REACTOR, A

|HEU-MET-FAST-DE3 2 CRITICAL EXPERIMENTS PERFORMED USING F

|HEU-MET-FAST-DB4 3 THREE CYLINDERS OF LEAD-REFLECTED HIC|

|HEU-MET-FAST-06S 1 UNREFLECTED ©'YLINDER ©F HIGHLY ENRICH

|HEU-MET-FAST-DBG a METAL SPHERICAL SHELLS OF HIGHLY ENRI

|HEU-MET-FAST-06T 2 ZPR-8 ASSEMBLIES 5 AMD 6: HEU (93% 2350

|HEU-MET-FAST-DBS 1 CRITICAL ASSEMBLIES COMPOSED OF HIGHL

|HEU-MET-FAST-070 3 ZIPR-3 ASSEMELIES 7,8 AND 9 CYLINDRICA

HEU-MET-FAST-071 27 URANILM (33 2] METAL ANNULLWITH ONE Ar

|HEU-MET-FAST-072 2 ZEUS: FAST-SPECTRUM CRITICAL ASSEMELI

|HEU-MET-FAST-D73 1 THE UNMODERATED ZEUS EXPERIMENT: A C7

|HEU-MET-FAST-075 1 ZPPR-20 PHASEC: A CYLINDRICAL ASSEME |

|SUB-HEU-MET-FAST-001 1 ZPPR-20 PHASEE: A CYLINDRICAL ASSEMI ‘V]

| I [»] |

-11 -



How to plot neutron spectra

When pressing the button “New Spectra plot”, a new tab is created and is designated as “Spectra Plot
1” (or another number when the “New Spectra plot” button is pressed more than once). The following
figure gives a screen capture to illustrate the layout. The panel that appears below the tabs is a table
with the identification number of the configurations in the first column followed by columns for the
flux, capture, fission, (n,2n) and production reaction rates. In each cell of the table, a selection mark is
provided.

WOLCE ===
File Database=NEA About
Criticalty Alartns Physics Measuremernts
RESLLTS Meww Spectra plot H Mewy Sensitivity plot " Cloge current plot ” Cloge all plots " Return to Search Page ]
Results - Summary of evaluations and cases found | Results - Selection of details to display | Spectra Plot 1
Case dertification FLUX CAPTURE FISSION n2n PRODUCT Adtd energy partiion [ Reset Zoom ]
|HEU-MET-FAST-034-001 O O O | O Print this piat.. || Export data ]
HEU-MET-FAST-034-002 O .} El || El
|HEU-MET-FAST-034-003 ] | E ] O SRR
|HEU-MET-FAST-036-002 O ) El El El
|HEL-MET-FAST-037-002 [l Ij || | 1|
|HEU-MET-FAST-038-001 O ) E El El
HEU-MET-FAST-038-002
|HEU-MET-FAST-041-001 O ) | El O
HEU-MET-FAST-041-002 O .| O O O
|HEU-MET-FAST-041-003 O ) | | O
HEL-MET-FAST-041-004 O (4] O ] O
|HEL-MET-FAST-041-005 ] O [} O .|
HEL-MET-FAST-041-006 O (4] O ] O
|HEL-MET-FAST-046-001 ] O [} O .d]
|HEU-MET-FAST-048-002 O 4 O .| O
HEU-MET-FAST-045-006 ] .| il ] ]
|HEU-MET-FAST-048-007 O 4 O .| O
HEU-MET-FAST-045-008 O .| O O O
|HEU-MET-F£5T-048-009 O ) | | O
HEU-MET-FAST-048-011 O F O O O
|HEU-MET-FAST-048-012 O ) | | O
HEL-MET-FAST-046-013 O (4] O ] O
|HEL-MET-FAST-048-014 ] O [} O .d]
|HEU-MET-FAST-048-015 O ) O -] O
|HEL-MET-FAST-048-0M6 ] O [} O .d]
|HEU-MET-FAST-048-017 O O O O O
HEU-MET-FAST-051-001
|HEU-MET-F&ST-051-002
HEU-MET-FAST-051-003
|HEU-MET-FAST-051-004
HEL-MET-FAST-051-005
|HEU-MET-FAST-051-006
HEL-MET-FAST-051-007
|HEU-MET-FAST-051-008
|HEU-MET-FAST-051-009
HEU-MET-FAST-051-010
|HEU-MET-FAST-051-011 Representation type
HEU-MET-FAST-051-012
Lieiges s isias s Group-averaged values v
HEU-MET-FAST-051-04 4 Mormalised to the overall reaction rate R
|HEU-MET-FAST-051-015 i eorPosilion
HEL-MET-FAST-051-016 oo
|HEU-MET-FAST-051-017 o
|HEU-MET-F&ST-051-016
|HEU-MET-FAST-055-001 O (| E O O Flat Bounds
|HEU-MET-FAST-057-001 Kt = i =
HEL-WET-FAST-057-002 oel i e
AW

Checking one of these marks would generate a plot of the corresponding spectrum (given by the
selected column) for the selected configuration (the highlighted line). This is reflected in the legend of
each graph (see the figure below). Several selection marks can be checked thus enabling the user to
compare the spectra data of various configurations. The gray marks (non-selectable marks) means that
the spectra data are not available for this configuration. This can be due to the fact that the spectra data
for this configuration were not supplied with this version of DICE. In fact, about 10% of the
configurations in the 2004 edition do not have corresponding spectra files. However, if all marks are
gray, this means that the software is not looking in the right directory for spectra files. In such a case,
refer to the “DICE settings” to correct the path to the spectra files.

DICE allows the user to plot all the fluxes and reaction rates in a selection panel without individually
selecting all the marks. If the user is, for instance, interested in plotting all the fluxes shown in the
panel, then a double click in the yellow cell “Flux” will cause the software to systematically check all
the active selection marks in the “Flux” column. To deselect all, simply click on button, “Close current
plot”.
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(@D.ICE [S[E] %]

File Database=MEA About

Criticalty Alarms Physics Measurements

RESLLTS Mewy Spectra plot H Meswy Sensitivity plot " Close current plot ” Cloze all plots " Return to Search Page ]
Results - Summary of evaluations and cases found || Results - Selection of details to display | Seectra Plot 1
Case dertification FLUX CAPTURE FISSION (n2n) PRODLCT feld energy parttion M Reset Zoom ]
HEL-MET-FAST-036-002 O O O O O Prtthispot.. || Exportoats |
|HEU-MET-FAST-057-002 ] ¥ O | | ]
HEL-MET-FAST-038-001 O O O O | T -
|HEU-MET-FAST-036-002 DEFALLT I
HEU-MET-FaST-041-001 O O O O E lcurv 1 lcurv 2 q
HEU-MET-FAST-D41-002 ] ] ] 1 2000ED7  |1.557E-08  [44B1E-07  1-
HEU-MET-FAST-041-003. O I ] O ) | tszE0r isabEos aseeos -
|HEL-MET-F A5T-041-004 | O ] | ] 173307 (118805 [BOBSE-0B |1
|HEU-MET-F 4:5T-041-005 O O E | 0O 1E13EQT  |4226E-05  [2547E-05 |t
HEL-MET-FAST-041-005 O O O | O 1503607 [ 1B3E04 poTiEDs 1
|HEU-MET-F 4:5T-048-001 O O E | 0O 1398ED7  [2894E-04  [2165E-04 2
HEL-MET-FAST-045-002 | O E ] O | tawzEr  FeE0a lseesE0d
HEU-MET-FAST-046-006 O O O ] 0 ¥\ 1212e07  [oeE0s [ otvE-D3

1.126E07 2.416E-03 2 025E-03
1.050E07 4.143E-03 3 B54E-03
9.693E06 7.353E-03 6.394E-03

— HMF041.001 CAPTURE 949E06 h1B0E-02  [1.004E02
—— HMFO041.002 CAPTURE 8261E05  [1G30E02  [1.567E-02
HMFQ041.003 CAPTURE i TB27E06  [274EE02  [23M4E-02
TOHEDE (4263502 (3602602 ¢
— BSO0EDG  |5.B73E02 (581502 ¢
o 500SEDE  [1.020E01  [BE0IE-02 1
W 5520ED6  [1.534E01 (132300 1
S S000EDE  [2301E-01 (1 088E-01 |2
g 4T03EDE  [34S1E01 |2 S40E-00
4337EDE  [SOTOE-01  [4374E-01 =
il 4000EDG  [7455E01 BA13E-01 ¢
- 3E99EDE  [1.040E00  BEIED 11
1] 3420ED6 (1430500 (1246600 1
S 31B2EDE  [1B71E00  [1620E00 |-
d 2024ED6  [2373E00 |2 040ED0
« 2704ED06  [2.927E00  [2515E00 2
e 2E00EDE  [3595E00  [3088E00 ¢
- 2325E06  [4.197E0D  [36H4EDD
Ly _54 | | %]
8 il Represertation type
= :Group—avaragad \}alues :v
i Mormalized tothe overal resction rate e
LIQ.I Cursor Position-
] - ¥ =3 5630E01
d I I I ‘ ‘ Y =1 2832E0
© 4.540E-5 1.000E0 2.203E4 e
E-up (eV, logarithmic scale) Kmir=| 1.0000E-05  [Xmax= 2.0000E07
Ymin= ODO0OEDD  Ymax= 15645ED1

The data used to generate these plots were calculated using the KENO-V.a and KENO-VI codes of the
ORNL SCALE code system®, the Russian Monte Carlo code MMK-KENO and ABBN-93 299-energy
group cross-section data.

The original flux and reaction rates are given in a 299-group energy mesh (referred to as the default
mesh). The energy grids are given in the right-hand side panel.

The mouse can be used to zoom to a particular region of the graph. In this case, by using the mouse,
the user can simply draw a rectangle in the plotting area, which will define the [xmin, xmax] and the
[ymin, ymax] boundaries. Alternatively, the user can enter specific values for these limits in the “Plot
Bounds” frame located at the right-bottom part of the screen. At any time the user can come back to
the default zoom level (whole energy range and maximum range for the y-axis) by right clicking with
the mouse on the graph or by pressing the button “Reset Zoom” located at the top of the right panel.
Other buttons are available in the same panel to print the graph and to close the current graph. On the
level just above, other buttons are available to close all graphics, or to create other graphical areas that
will be added up as leaflets to be accessed with corresponding tabs.

Several options were in place to allow the user to customise the graphical display.

L RSICC CCC-545 “SCALE: A Modular Code System for Performing Standardized Computer Analyses for
Licensing Evaluation”, ORNL/NUREG/CSD-2/V2/R5.
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Changing the energy structure

The user may want to plot the spectra on a broader energy mesh. Starting from the 299-group
structure, this might be accomplished by collapsing the information to a broader structure assuming
that the reaction rate within each fine group (one of the 299 groups) is constant. While this assumption
is valid when each of the broad groups covers several fine groups, the user should keep in mind the
underlying approximation, i.e. that the original data is not available in a structure finer than the 299
groups.

The button “Add energy partition” located at the top of the right-hand side panel allows the user to
browse the computer’s disks and directories and choose the name of a text file containing the energy
grids of the new energy structure (see DICE Settings options for setting the path to the desired
directory). This text file should be structured so that the energies are given in descending order, one
energy value per line. Examples are provided in directory data/newE.

Once a new energy structure is selected, the selection table is updated with the addition of a new line
of selection buttons. For each configuration, the user now has the choice of plotting the spectra in the
original energy structure (299-group) designated as “DEFAULT” and in any of the new structures
designated as “partition 1”, “partition 2”. The interface offers the flexibility for plotting any
combination of energy structure, reaction rate and configuration. An example is shown in the
following screen capture, where the flux from the same configuration is represented in two different
energy structures.

WOACE BE[=]
File Database=NEA About
Criticality Alarms Physics Measuretments
RESLLTS Meww Spectra plot ” Mewy Sensitivity plot " Cloge current plot ” Cloge all plots " Return to Search Page ]
Results - Summary of evaluations and cases found | Resutts - Selection of details to display | Spectra Plot 1
Case dertification FLUX CAPTURE FISSION (n2m PRODUCT | e energy partiion | Reset Zoom ]
| = Partition 1 (] | i) il (| i) . z
|HEL-MET-FAST-048-006 = DEFALLT O F il ] ] Prirt this piat... N Expott data J
= Partition 1 O F O ] (] Spectra values
|HEL-MET-FAST-048-007 = DEFALLT O E .l O O m [
» Partition 1 [l O [} 0 0 Pertition 1 | DEFAULT
|HEU-MET-FAST-046-008 > DEFALLT O O B O O E Curv 2
+ Partition 1 0 0 F 0 0 2.000E07 2.774E00
|HEL-MET-F AST-046-008 = DEFALLT O ] O O [l DAL [3285E01
+ Partition 1 0 0 F 0 0 ||/ 3.000E05 18.31 5E01
|HEU-MET-F AST-048-011 = DEFALLT O O ] [ i o 522501
| » Partition 1 O CE O nl 1.400E0S 18.416E01
|HEU-MET-FAST-048-012 = DEFALLT F [ O O ] 9000505 .M 201
» Partition 1 O O B O O || +00E0s 14342601
lpgrrmmanm ainmin momcian = = = = = A| 1.000e05 1.574E01
1 700E04 7 B30E00
3.000E03 6.137E00
5.500E02 5.769E00
1.000E02 4.967E00
3.000E01 l4.355€00
- —— HMF048.011 FISSION - Def. P e e
& —— HMF048.011 FISSION - Part.1 R s
8 i 1.770E00 4.448€00
4 1.300E00 l4.696E00
% 1.130E00 5.345E00
— 1.000E00 5.375E00
E 8 000E-01 5422600
4.000E-01 5.232E00
8_ 2 3250601 5.370E00
© 2350601 1.242E01
ul 1.000E-01 B.A72E01
~— 5.000E-02 2.537E01
Ly 3.000E-02 1.309E01
8 & 1.000E-02 [1.400E00
A
e ™|
Ly
8 Al | Representation type
o~ Group-averaged values v
] [Mormalised to the overal reaction rate (i3
urzor Position
a Cursor Pos
8 X = 9.2671ED2
S I Y =7 3043E01
4.540E-5 Plot Bounds
E_up (e\/, |ogarithmic sca|e) Nenin=| 1.0000E-05  [Xmex= 2.0000E07
Yhin=| 0000000 Ymex= 9.0S0SE01
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Choosing the type of representation

The calculated flux and reaction rates contained in the text files and used as primary data for the
spectra plotting were defined in that the value in each group is integrated over the energy limits of the
group. The sum over the whole energy range is equal to 1 000 x the reaction rate, i.e. the data is
normalised to 1 000 neutrons emitted in the system.

As the widths of the energy groups in the 299-group structure are not constant, the default option used
by DICE is a group-averaged representation (per unit lethargy) instead of a group-integrated
representation. The user might change to a group-integrated representation by selecting the appropriate
option in the first selection list located at the right-hand side just above the “Cursor Position” frame.

On the other hand, since the magnitude of the flux and the reaction rates varies from one configuration
to the other, the comparison of spectra across configurations may not be simple if they are not
normalized to the same value. DICE offers the possibility to change the normalisation option from the
default option of “Normalized to the overall reaction rate” to the one in which all spectra are
normalised to 1.

Note that the two aforementioned choices should be done before the plotting action is activated.
Changing the options will not affect the spectra that are already plotted on the graph. In other words, if
the user plots a graph with a given choice and wants to change this choice, he has to first deactivate the
plot, change his choice of representation and then re-plot.

How to plot sensitivity coefficients

Sensitivity coefficients are defined as a per cent change of the Keff of a given configuration subject to
a one per cent change of a particular nuclear data of a certain nuclide in a given energy group. The
considered nuclear data processes are: capture, fission, elastic scattering, inelastic scattering, nu-bar
(average number of neutrons emitted per fission) and mu-bar (average cosine of scattered neutrons).
The sensitivity coefficients were calculated using the Monte Carlo code MMK-KENO as well as the
KEFSF and KEFSFSPH? codes on the basis of the transport equation solution by the TWODANT
code and the ABBN-93 299-energy-group cross-section data.

Sensitivity coefficients are currently available in a 30-group energy structure for a selected set of
configurations (HEU-SOL-THERM). A directory structure (under data\sensitivity) is used to locate
these files (see also the paragraph on DICE Settings). Note that the user might add additional files as
they become available and access them through DICE. However, the format of the files should be
identical to the format provided on the DVD.

DICE implements an interface to access these files and to plot the sensitivity profiles. A button “New
sensitivity plot” is available for this purpose. Once this button is pressed, a table is displayed (see the
following screen capture), which allows the selection of the configuration and the nuclear process.

2 KEFSH and KEFSFSPH are tools developed by IPPE for sensitivity studies. These codes are not yet available
in the public domain.
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” RESLLTS ‘[ New Spectra plot I[ Mewr Sensitivity plot n Close currert pict ﬂ Close &l plats ,[ Return to Search Page ]
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After that, the user needs to select the nuclide (“Atom”) in the scrolling list of available nuclides in the
composition. The following graph shows examples of such plots.
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The options available for the manipulation of the graphs are comparable to those available under the
“Spectra plot” feature.

Search themes

The search criteria are grouped into several themes. The left-hand panel “Selection Tree” displays the
criteria where a theme is symbolized by a folder. Double click on the folder or simple-click on the plus
(+) sign to expand the folder and to see the criteria included in a theme.

When selecting a theme in the “Selection Tree”, the central panel “Selection Panel” displays different
tabs, each one corresponding to a search criterion. There is a full correspondence between the
“Selection Tree” and the “Selection Panel”. To move to a specific criterion within a theme, use either
the corresponding tab in the “Selection Panel” or the corresponding bullet in the “Selection Tree”.

The selection criteria belong to the following categories. An example is given for each category.

Free text
e References
e Title

Selection list

Varying parameters across cases
Evaluator

Evaluation identification
Experimental facility

Main purpose

Isotopes present in the fuel composition
Fuel form

Fuel material

Moderator material

Cladding material

Reflector material

Separator material

Fuel unit geometry (Shape)
Source particle

Source geometry

Range of integer values
e Years experiment performed

Range of real values

e Fuel concentration

e Pu/(U+Pu) ratio

e Spectra characteristics (EALF, AFGE, 3-group distributions of flux, fission and capture rates,
neutron gas temperature, Keff and associated uncertainty)

e Detector efficiency

e Source strength

Combination of selection list and range of real values

e Core geometry (shape of the core and number of fuel units)

e Moderation ratio (moderation ratio expression — atomic ratio, volume ratio... - and corresponding
value)
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Neutron-absorbing material (solid or soluble form and concentration)

Neutron balance (contribution of a particular isotope to the fission or capture in the core)
Calculations (results obtained with a combination of code and nuclear data library)
Assembly geometry description (shape of the assembly, pitch type and value)

Source time dependency

Detector type

Operators “AND” and “OR” can be used to combine different selection criteria. For instance, if the
user wants to find experiments performed in the 1960s containing nitrate uranium fuel, the operator
“AND” should be used to combine the criteria on “Years experiments performed” and “Fuel material”.
Operator “AND” is used by default to combine multiple criteria. However, if the user is interested in
experiments where iron is used either as a separator material or as a reflector then operator “OR”
should be used to combine the corresponding criteria.

Example of a free text field selection

Enter one or multiple words separated with a comma and choose between the two operators OR/AND.
The program will search the occurrence of these words according to the specified option.

BD.ACE B|E[=]

File Database=MEA About

Criticality Alarms Physics Messurements

Search options AR ” OR ] { Execute Search H Clear all Selection J

__1Themes Iertification | Evalustor | Experimental faciity | Main purpose | TRIE | vears experiment performed | References
= _] General kems
# Identification Tile | leakage
# Evaluator
# Experimental facility
# Main purpose
+ Title
# Years experiment performed
+ References
= __|Source
# Source particule
# Source time dependency
# Source strength
# Source geometry
= __| Detector
# Detector type
# Detector efficiency

| Selection Viewer

|7 cases found
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Example of a selection in a selection list

In all selection lists, the first item is “None selected”. This allows cancelling a selected item in the list.
Multiple selections are possible by holding down the Shift or Ctrl key. If several items are selected,
and the user needs to cancel one of them, press down on the Ctrl key and re-select this item.

BOACE BEE]
File Database=NEA About
Criticality ‘ Alarns | Physics Measurements |
T [ [ [ Exeouts Search Cioor All Selection |
1 Themes ||| Reflactor materis)
= [ General ltems
# Identification [ Reflector material
#:Ewaluator Borsted concrete [
# Varying parameter across cases Barsted polysthylene
# Experimental facility Borsted water
# Main purpose
» Title Boran + berylium
# Years experiment performed Borohglctilanic ke
# References e
= ) Fuel Composite

# Fuelform Concrete,
# Fuel Material Copper
# Fuel concentration (g} et Lol
# Uand Pu Percent Weight Depleted Uranium Dioxide + Polyethylene
# Fuel compositions Depleted uranium
# PuiU+Pu) ratio Dilute Uranyl Mitrate

= ] Moderator
+ Moderator material
# Moderation ratio
# Clad aterial

# Neutron absorbing material
# Separation material
= [ ] Geometry
+ Core geometry
# Assembly geometry
# Fuel unit geometry
= ) Energy and spectra
# Energy of Average Neutron Lethargy causing Fission (V)
# Average Fission Group Energy (eV)
# Flux distribution {3-g)
# Fission distribution (3-g)
# Capture distribution (3-g)
# HNeutron balance
# Neutron gas temperature (°K)
Benchmark Keff and uncertainty
Calculations

[ Reflector material ][ Depleted Uranium Dioxide 1 [ lron + Depleted uranium ]

Dilute Uranyl Mitrate + Boron
Duralumin

Graphite

Heavwy Vater

Lead +Water

Light \Water

Light VWater + Boron Acid
Lithium Deuterice

Lucite

Mirror

Molybdens
Molybdenum + Berylium
Matural uranium

Micksl

Mickel + Iran

Mane
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Example of a selection in range of real values

Specify the parameter value (in the specified units) with a percent accuracy, e.g. 100 with an accuracy
of 10% would return values between 90 and 110. Alternatively, the range can explicitly be entered
(minimum and maximum values). The inequalities are not strict.

File Database=MEA  About ‘
| Criticality | Alarms ‘ Physics Measurements |
Search options ” AND ” oR [ Execute Search I Clear &l Selection 1
I Themes | Source particule | Source time dependency | Source strength | Source geometry |
= _]General tems
# Identification ~Source heutrons strencth (his)
$bwaluator o Value Accuracy (%) |
# Experimental facility o _‘—
# Main purpose OR == Se <:l |
* Title ~Source gamma strenoth (9/s)
# Years experiment performed - A o |—|
® References :\ sewscyon)
= | Source OR ==/ <:| |

# Source particule
+ Source time dependency
'y th

+ Source geometry
= ] Detector

# Detector type

# Detector efficiency

[ Source reutrons strength (/) | Minimum 5846 |
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Example of a selection in a combination of selection list and range of real values

For some search criteria, there is correspondence between the selection list and the range of entered
values. This means that this range will be applied to the specific item selected in the list. In the
following example, a search will be conducted for experiments in which the U-235 contribution to
fission and capture were higher than 50%.

File Database=NEA About

[ @DACE HW‘
==

Criicaity | plams | Physics Measurements |
Search options “ AND ” OR [ ExecLis Search ][ Clear Al Selection ﬂ
_|T!|emes | Eneray of Averacs MNeutron Letharay causing Fission (g4 ” arans Fissinn Groun Eneray (V) I Flhux clistribution (3-a) \
= ] General tems | Fission distrioution (3-g) I Capture distribution (3-g) | Mewtron balance Hevtron gas temperature (°K)
# Identification
# Fvaluator - Percert fissions for the selected isotope | | Percent captures for the selected isotope
# Varying parameter across cases lsctope ~lsctop
# Experimental facility
# Main purpose U2l Ja Eﬁ:ﬂo =l
$:THla g Pu242
# Years experiment performed Fu242 Rh thatural or isotapes)
# References ns 0 el Ru (natural o isotopes)
= ] Fuel Fsnammalorisotpes) = (natural or isotopes)
4 P
# Fuelform 2_("‘2‘“'3"m '?'jf”as) i (natural or isotopes)
# Fuel Material S'ﬂf’(‘ﬂ;x;"ﬂfﬁ;szz) o bt oiaclpen
# Fuel concentration {91} s brchural or T bopiesy =n (natural or isotopes)
# Uand Pu Percent Weight ) st o e tapesy r (natural or \_SUleES)
# Fuel compositions Ta netursl o lsotopes) [Ta (natural or isotopes)
# Pui{U+Pu) ratio Tha3a [[hes2
= [ | Moderator Ti (natural of isctopes) L‘z(g:mrﬁl Ereetopes)
# Moderator material U232
# Moderation ratio U233 32:3
# Cladding material 11234 =
# Reflector material ; 538
# Meutron absorbing material 236 23
# Separation material 236 thetural or Isotopes)
= [ Geometry Dipuder o (natural or isctopes)
# Core geometry (natural or isotopes) a2
# Assembly geometry :§ = a3
_* Fuelunit geometry ) 84
= ] Energy and spectra & o6
# Energy of Average Neutron Lethargy causing Fission (eV) s il o ey — En (natural or isotopes)
# aAverage Fission Group Energy (V) [" Zr (natural or isotopes)
# Flux distribution {3-g) Percert fission [ Percent caphr
# Fission distribution (3-g) I 1 r 1
® Capture di ution (3-0) \The sum of captures and fissions over all materials is equal ko 100| Walue | | Acouracy (%) |
© Neutron balance. OR == 50 i | | | ‘ | OR == 50 e
# Neutron gas temperature (°K)
: g:&‘:j’:::]’r:‘:m and uncertainty Spectra and Newtron Balance Data are currently svalsble for only shout 80% of the Available Configurations in the ISSBEP Handbook

[ Izotope ][ U2351]

[ Izotope ][ U235]

[ Percert fissions [ Minium :50 ]
[ Percert captures [ Minimum :50 ]
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Example of a selection in a range of integer values

“Years experiments performed” is the only one in this category. For example, one may search
experiments performed in the 1980s. In this case, experimental programs started before 1980 but
ended after 1980 will be counted as well. One can also search for experiments performed before (or
after) a certain year, In this case, the specified years (minimum and maximum) are counted.

Note: For a few experimental programs, there was a discontinuity in the operation. For instance,
experiment HEU-MET-FAST-008 was performed in 1982 and in 1995. They are treated in the
database as being performed over the whole period of time without discontinuity.

WDICE

File Database=MEA About
Criticaity | arms | Physics Messurements |
Search aptions AR ” OR [ Execiute Search ][ Clear all Selection n

__| Themes
= [ General ltems
# Identification
# Evaluator
# Vanying parameter across cases
# Experimental facility
# Main purpose
*® Title
# Years experiment performed
# References
= 1 Fuel
# Fuelform
# Fuel Material
# Fuel concentration {g1)
# Uand PuPercent Weight
# Fuel compositions
# Pui{U+Pu) ratio
= || Moderator
# Moderator material
# Moderation ratio
# Cladding material
# Reflector material
# Neutron absorbing material
# Separation material
= ] Geometry
# Core geometry
# Assembly geometry
# Fuel unit geometry
= [ Energy and spectra
# Energy of Average Meutron Lethargy causing Fission (eV)
+ Average Fission Group Enery (V)
# Flux distribution {3-g)
# Fission distribution (3-g)
# Capture distribution (3-g)
# Neutron balance
# HNeutron gas temperature (°K)
# Benchmark Keff and uncertainty
# Calculations

[ Vears experiment performed ][ Begin 197071 [ End 11930

| Idertification | Evalustor | varying parameter across cases i| Experimertal faciity | Main purpose || Title ‘ Wears experimert performed | References |

Years experiment performed
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Local and remote databases

The DVD provides a local database in directory Dice\databases. The local database is a Mckoi, or Java
database, which should run on almost all platforms. The contents of the database reflect the status of
data entries at the date of publication.

The central database is located on the NEA website where corrections and additions are implemented
as needed. This database is to be utilised if the user wishes to access the latest version of the data
entries. The connection is made through the Java Remote Method Invocation technique and does not
require any extra driver or software on the user's computer, except for a web connection.

The menu "database" enables the user to switch from one version to another by choosing either:
“Mckoi” or “NEA” option. The default database at startup is “Mckoi”.

@D.ICE
File ~Database=MES& About
| #MNEA Alarms F

Mcki
DEY h options

__| Themes

= || General tems

# ldentification
& Falnator

Live update

Changes will continue to be made to the software and to the database after the publication of the DVD.
A live update option enables the user who has a web connection to automatically check the updates
and download the necessary files from the NEA website. However, as this option replaces the old
versions of the files, they should not have a read-only status. Thus, running this option requires the
software and the database to be installed on a hard drive with “write” permission.

This option is not activated by default. To run the live-update at each startup or at regular time
intervals, see the next paragraph (settings) for details. To run the liveupdate instantaneously, choose
the menu option "File/check update...". Each time a new version of the software or the database is
available on the NEA web, the program downloads it and replaces the old version. The old version is
not deleted but rather renamed. The user can then clean up his installation directory after a successful
update by deleting files ended by ".bckdate_and_time".
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Settings

Different default options can be changed using the menu "File/Settings".

& DICE Settings CEE

POF HTML

Choose locsation of evalustions PDF files

2005 Browss J Choose HTML broveser ;
e R e Co'Pragram Fllestrternet ExplorerEXPLORE EXE
CH\Program Files'Wdobelberobat 6 0'Reader\AcroRd32 exe
Energies partitions Spectra data
Chooze the default location of energies partitions files : Choose the location of spectra data files :
CdatainewE Browese dataspectra
Sensitivity data- 1 Detailed balance data
Chooze the location of the energy file : Choose the location of detailed balance data files :
datalsensitivityener gies Browyze databalance
Chooze the location of sensitivity data files Chooze the location of the program used to open these files :
datensenstivity COUAMNDOWS rotepad xe
Warnings Update
[ &t startup

I:‘ enahble startup update check (need an Internet connection)
at export

]

Save Cancel

This enables the user to specify:

e The directory where the PDF files of the ICSBEP handbook are located. The default directory is
Cd2005 located at the same level as the dice.bat file.

e The path to the PDF reader. The default viewer is automatically launched on Windows. For other
operating systems or if the user wishes to launch a different version of Acrobat, the complete path
to the viewer should be specified.

e The path to the HTML viewer. As for the PDF reader, the default web browser is automatically
launched on Windows. For other operating systems or if the user wishes to launch a different
program to view the summary tables, the complete path to the program should be specified.

e The name of the directory of the spectra data files. This directory contains sub-directories named
after the fuel type (e.g. PU, HEU, LEU...) and the actual file names are of type HST001.001, i.e. a
representation of the configuration name.

e The path to files describing energy schemes.

e The name of the directory where the sensitivity files are stored. This directory contains sub-
directories named after the fuel type (e;g. PU, HEU, LEU...) and the actual file names are of type
HSTO001.001, i.e. a representation of the configuration name.

e The name of the directory where the detailed balance data are stored.

=24 -



e The path to the desired text files editor to be used when opening the detailed balance data files. If
nothing is specified, the default Java text editor is used.

e The display of the warning pop-up windows (see below) at startup and at results export. Note that

both pop-up windows have an option for deactivating their display (checkbox on the top left of the
pop-up windows).

% DICE - Warning

[] Hon't show anymore

WARNING

The "International Handbool: of Evaluated Criticality Safety Benchrnarl: Experiments” remaitis
the prirnary source for criticality safety benchmark data, D.I.CE iz a tool that is intended,
primarily, to enable users to more easily identify data that are applicable for their specific
applications. IWuch of the data in D [.C.E. were entered independently and are subject to data
entty errors and, i somne cases, approzimations. Therefore, once users have identified a

particular set of data that appears to meet their application needs, they should obtain the official
data fromm the Handbhools,

e The activation of the live update option.
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Contributors

Specifications and data checking

Database conception and programming

Java users interface

Data entry and checking
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Pierre Nagel (NEA contact)

Nicolas Soppera
David Cherase
Fabien Benoit

Yuri Golovko
Tatiana lvanova
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